University of Pennsylvania

ScholarlyCommons
Marketing Papers

Wharton Faculty Research

May 1979

Advocacy and Objectivity in Science
J. Scott Armstrong
University of Pennsylvania, armstrong@wharton.upenn.edu

Follow this and additional works at: https://repository.upenn.edu/marketing_papers

Recommended Citation
Armstrong, J. S. (1979). Advocacy and Objectivity in Science. Retrieved from
https://repository.upenn.edu/marketing_papers/118

Postprint version. Published in Management Science, Volume 25, Issue 5, May 1979, pages 423-428.
Publisher URL: http://mansci.pubs.informs.org/
The author asserts his right to include this material in ScholarlyCommons@Penn.
This paper is posted at ScholarlyCommons. https://repository.upenn.edu/marketing_papers/118
For more information, please contact repository@pobox.upenn.edu.

Advocacy and Objectivity in Science
Abstract
Three strategies for scientific research in management are examined: advocacy, induction, and multiple
hypotheses. Advocacy of a single dominant hypothesis is efficient, but biased. Induction is not biased, but
it is inefficient. The multiple hypotheses strategy seems to be both efficient and unbiased. Despite its
apparent lack of objectivity, most management scientists use advocacy. For example, 2/3 of the papers
published in a sampling of issues of Management Science (1955-1976) used advocacy. A review of the
published empirical evidence indicates that advocacy reduces tire objectivity of the scientists. No
evidence was found to suggest that this lack of objectivity could be overcome by a "marketplace for
ideas" (i.e., publication for peer review). It is recommended that tire method of multiple hypotheses be
used.
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Advocacy and Objectivity in Science
J. Scott Armstrong
Abstract
Three strategies for scientific research in management are examined: advocacy, induction, and
multiple hypotheses. Advocacy of a single dominant hypothesis is efficient, but biased.
Induction is not biased, but it is inefficient. The multiple hypotheses strategy seems to be both
efficient and unbiased. Despite its apparent lack of objectivity, most management scientists use
advocacy. For example, 2/3 of the papers published in a sampling of issues of Management
Science (1955-1976) used advocacy. A review of the published empirical evidence indicates
that advocacy reduces tire objectivity of the scientists. No evidence was found to suggest that
this lack of objectivity could be overcome by a "marketplace for ideas" (i.e., publication for
peer review). It is recommended that tire method of multiple hypotheses be used.
1. Introduction
Objectivity is the foundation of scientific work. The objective scientist is looked upon as the ideal to strive for. At
least, that is the popular conception of the ideal scientist.
Ian Mitroff [21] challenged this idealized conception. In a study of space scientists, Mitroff found that the
scientists with the highest prestige did not live up to this ideal. Nor did they even try to live up to it. Instead, they
adopted a dominant hypothesis and became advocates of this hypothesis. They sought evidence to confirm their
hypothesis, and they presented this evidence in such a way as to put their hypothesis in the most favorable light.
These findings suggested that successful scientists are not objective; they are biased advocates.
What makes advocacy work, says Mitroff, is the marketplace for ideas. Different scientists advocate their
hypotheses and, over time, the most useful hypotheses survive.
Rather than viewing advocacy as a liability, Mitroff sees it as a legitimate and perhaps desirable approach to
science. Mitroff's viewpoint struck a responsive chord among many scientists. On the other hand, some people,
including myself, continue to view advocacy as a poor approach to science [1], [22].
In this paper, the advocacy strategy is compared with alternative approaches to science. Results are then presented
on which scientific strategies are most popular in management science. Finally, published empirical evidence is
examined to determine which scientific strategy should be used.
2. Advocacy and Alternatives to Advocacy
Does advocacy provide the best strategy for scientific research? To answer this question, it is necessary to
develop a working definition for "best" and to outline some alternatives to advocacy.
"Best" is defined here by two dimensions: objectivity and efficiency. "Objectivity," the extent to which the
researcher's methods are free of prejudice, has long been regarded as a characteristic of the scientific method and is
the criterion of primary concern in this paper. "Efficiency" is concerned with achieving results with the least
expenditure of time and money.
To decide on the most reasonable alternatives to advocacy, it is helpful to review three strategies for scientific
research: induction (no hypothesis), advocacy (one dominant hypothesis), and multiple hypotheses (2 or more
reasonable hypotheses).

The inductive strategy is based on careful and explicit observation. No prior hypotheses are formed. Data are
collected and interpreted in an effort to develop useful hypotheses.
Science appeared to make a significant advance when advocacy was adopted. The single hypothesis provides a
structure for the collection and analysis of the data. It allows for disconfirmation of the hypothesis; the data are
collected to allow for a comparison between the dominant hypothesis and a simple null hypothesis.
Although advocacy improves efficiency by directing the scientist's efforts towards the testing of a single
hypothesis, it also contributes to a loss of objectivity for the individual scientist [13]. The researcher often selects a
simple, but unreasonable null hypothesis that offers no challenge to his favored hypothesis. For example,
econometricians have published papers in which they defeat the null hypothesis that "the purchase of automobiles is
unrelated to the income of potential buyers."
The most promising suggestion for retaining efficiency while avoiding the bias of the single dominant hypothesis
is to select a second reasonable hypothesis. This could take the form of the null hypothesis except that it is selected
for its reasonability instead of its simplicity (in the automobile example, a reasonable null hypothesis is that income
elasticity is + 1.0).
This strategy of using at least two reasonable hypotheses was discussed in 1890 by Chamberlin [6]. He claimed
that the use of the method of multiple hypotheses distinguishes sciences that progress rapidly from those that
progress slowly. By adopting the method of multiple hypotheses, the role of the scientist is changed from advocate
to experimenter. He is judged by his effectiveness in comparing the usefulness of various reasonable hypotheses.
This method reduces bias because the scientist works with all of the leading hypotheses; they are all "his." Certainly
he may have more confidence in one hypothesis than another; but he should obtain evidence to test each of these
hypotheses. His job is to design critical tests for identifying the most useful hypothesis. He examines the competing
hypotheses immediately, rather than waiting for an examination in the marketplace of ideas. Chamberlin's paper has
been reprinted a number of times and has been interpreted by others (e.g. [23]).
Multiple hypotheses about the impact of the various scientific strategies are proposed in Table 1. This table ranks
the objectivity and efficiency of the strategies. The method of multiple hypotheses, with both high objectivity and
high efficiency, is expected to be superior to the other strategies.
Table 1
Hypothesized Rankings of Scientific Strategies
(1 = most preferred ranking)
Strategy

Objectivity

Efficiency

Induction

1

3

Advocacy

3

1

Multiple Hypotheses

1

1

Does advocacy by different researchers promote objectivity? Although the publication of different viewpoints is
desirable, Mitroff's argument [21, p. B615] that "Objectivity results from the heated, intense, and biased
confrontation and struggle between the ‘somewhat’ biased ideas of somewhat biased individuals" is not intuitively
obvious. Nor does it appear that different viewpoints receive a fair hearing. The use of referees by journals can be
viewed as a type of censorship, and these censors are generally selected from those holding the currently dominant
hypothesis. In Mahoney's [17] experiment, journal referees gave a high rating to relevance and methodology for a
paper whose results were in agreement with the dominant hypothesis for their group. However, when the identical
paper was used, but the results were reversed so as to be disconfirming, an equivalent sample of referees gave it a
low rating on relevance and methodology. The referees were willing to accept the studies confirming the dominant
hypothesis, but they rejected those that were disconfirming. This type of peer review does little to advance scientific
knowledge. (Smart's study [26] is consistent with the Mahoney experiment: An examination of over 300 papers
published in four psychological journals found that less than 10% reported negative results.)
2

Although scientists have been using the advocacy method, the efficiency of the process has not been self-evident,
especially when one reviews the history of major advances in science (see [3]). Descriptions of outstanding
advances in science indicate that the innovator is subjected to personal attacks, and his contribution is often ignored
until after his detractors (and perhaps he himself) have died.
One proposal that might improve the objectivity and efficiency of the advocacy method is the use of a "science
court" This court would ensure that different viewpoints are heard [4]. Furthermore, it would greatly reduce the time
required for the presentation of alternative viewpoints. The procedure would be similar to that used in a court of law.
Unfortunately, I could not find empirical evidence on the value of this strategy. (One version of a science court is
illustrated in [2].)
3. The Popularity of Advocacy in Management Science
Those who believe in the "test of the marketplace" would ask what research strategies are used by management
scientists. Presumably, scientists will tend to adopt the most useful methods in their work. At least, that is the
argument based on the marketplace.
Mitroff [21] provided evidence that advocacy is a common strategy among scientists. This is consistent with
historical reviews ([3] and [11]). Examples of advocacy from Lewis' Arrowsmith [16] and from Watson's The
Double Helix [321 imply that advocacy has been around a long time and that scientists are indeed emotional in
support of their hypotheses. Mahoney and Kimper [19], in a survey of scientists, found that the vast majority
preferred experiments that confirmed their hypotheses.
To examine the situation in management science, a sample survey was made of papers that appeared in
Management Science. Presumably, these published papers are representative of the best work done by management
scientists. The survey covered 120 empirical papers appearing in selected years from 1955 to 1976. The papers were
coded independently by four people to determine whether they used induction, advocacy, or multiple hypotheses.
Agreement was found among at least three of the four coders for 80 of these papers. The other 40 papers were
excluded due to unreliable coding.)1
The results, summarized in the last column of Table 2, show that 64% of the studies used the advocacy strategy.
Advocacy was substantially more popular than induction or multiple hypotheses.
Table 2
Classification of Papers from Management Science
Strategy

Percentage of Papers from:
1955-1959
1963-1966
1967-1979

Average
Percentage

Induction

16

19

7

14

Advocacy

68

54

69

64

Multiple Hypotheses

16

27

24

22

(25)

(26)

(29)

(80)

Sample Size
1

Three research assistants were each asked to select empirical papers (real or simulated data) from Management
Science. One assistant started in 1976 and worked backwards in time taking all studies that had data until he located
40 empirical studies. A second assistant started in 1966 and also worked backwards to obtain 40 studies. The third
assistant started in 1955 (the earliest volume in the series) and worked forward in time to obtain 40 studies. Each
assistant coded each paper as to induction, advocacy, or multiple hypotheses. The papers were then blind-coded by
the other two research assistants. For some papers there was no agreement, so they were dropped. On 48 papers,
only two coders agreed on a rating so these were blind-coded by the author. Copies of the instructions to coders and
a listing of the ratings can be obtained from the author.
3

Table 2 presents data over a span of about 20 years. The popularity (or lack of popularity) of the method of
multiple hypotheses has remained relatively constant over this time: only 22% of the papers used multiple
hypotheses. No significant differences nor trends were found. Advocacy continues to be the strategy favored by
management scientists.
4. Empirical Evidence on Advocacy and Its Alternatives
A review of the literature revealed some evidence relevant to the hypotheses in Table 1. Most of the available
research related to the issue of objectivity rather than efficiency.
Wason [28]-[31] examined objectivity. In his basic experiment, subjects were provided with a set of three
numbers, 2-4-6, and were asked to identify the rule used to generate these numbers. Subjects could obtain
information by generating their own sets of numbers and being told whether or not each new set conformed to the
rule. The typical subject quickly selected a hypothesis; he then had difficulty in rejecting his hypothesis. He either
did not want to or did not know how to disconfirm his hypothesis. Instead, he invested much energy to confirm his
hypothesis. These studies suggest that the selection of a single dominant hypothesis will reduce objectivity.
DeMonbreun and Mahoney [l0], in a further study with Wason's 2-4-6 problem, found that a subject usually
maintained confidence in a hypothesis even when over 50% of the subject's predictions were wrong. The subjects
tended to believe the feedback when it was positive, but disregarded it when it disconfirmed the hypothesis.
The 2-4-6 problem has also been used with a sample of scientists. Mahoney and DeMonbreun [18] found that
psychologists and physical scientists selected experiments that confirmed their hypotheses. Less than 40% of the
scientists tested their hypotheses by seeking disconfirming evidence; only 10% of their experiments sought
disconfirming evidence.
In a study of how clinical psychologists use data to identify homosexuality, Chapman and Chapman [7]
concluded that the single hypotheses leads to bias. Practicing psychologists were presented with contrived data and
were asked to draw inferences on which variables were related to homosexuality. The data refuted much of what the
psychologists believed; however, the psychologists ignored this disconfirming evidence and persisted in seeing the
relationships they expected. That is, the psychologists did not revise their hypothesis when presented with
disconfirming evidence.
The bias for a single dominant hypothesis shows up in other ways. Calculation errors made by a scientist tend to
favor the scientist's hypothesis (see [14], [25]). The reactions of the subjects may be affected by the experimenter's
bias (see [15], [25]). Sometimes the bias is so strong that it leads to cheating, as is the well-known cases of Isaac
Newton in the physical sciences [33], Cyril Burt in psychology [27], and William Summerlin in biology [8], [9]. As
stated in Maier's Law [20], "If the facts do not conform to the theory, they must be disposed of."
Many factors affect the bias introduced by scientists. Increases in the strength of the scientist's prior belief, the
complexity of the situation, and the random error in the data all tend to increase the bias.
Actions by the scientist also affect bias. The mere act of selecting a single hypothesis will introduce bias-even
when the scientist has no prior belief, the situation is not complex, and there is no error in the data. In Pruitt [24],
subjects were presented with a sequence of lights and were asked to judge whether the sequence was mostly "red" or
"green." If the subject selected a prior hypothesis (even though based on no information), this increased the amount
of disconfirming evidence needed by the subject to change the hypothesis.
Geller and Pitz [12] conducted a study similar to Pruitt's except that poker chips were used. One bag contained
40% red chips and 60% white; the ratio was reversed in a second bag. If the subjects started with a single arbitrary
hypothesis, disconfirming evidence did not initially cause them to reduce confidence; instead the initial reaction was
an increase in their confidence in the face of this disconfirming evidence!
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On the positive side, scientists can take actions to reduce bias. In a study similar to Pruitt's, Brody [5] provided
subjects with paper and pencil and asked them to tabulate the results. In this artificial world composed of two
hypotheses, this step helps to focus attention on the two reasonable hypotheses. The subjects, who were asked to
select a prior hypothesis, did gain some initial confidence in the hypothesis, but they were able to adjust their beliefs
as data became available. In other words, the added confidence in one hypothesis was not a biasing factor when data
were tabulated to test multiple hypotheses.
5. Conclusions
Although the traditional ideal of the objective scientist has been challenged, little evidence exists to suggest that
this ideal should be discarded in favor of advocacy. No evidence was found to support the statement that an
objective approach to science can be achieved by having biased scientists present evidence on their favored
hypotheses.
Unfortunately, our ideals conflict with our reward systems. We reward scientists who act as advocates. They are
the ones who receive grants, who get promoted, who find it easiest to publish their findings, and who become the
center of attention. Scientists are often identified by the theory that they advocate ("Professor Jones, the well known
founder of the riddle theory"). Perhaps there is an analogy between selling theories and selling other items-like
insurance and used cars. Successful salesmen use advocacy with these products also.
How can we make the practice of science conform more closely to the ideal of objectivity? Urging scientists to be
more objective is of little value. However, we could promote the methods of multiple hypotheses:
1.

Referees for journals could be asked to give preference to papers that use the method of multiple
hypotheses.

2.

Sponsors of research could ask for proposals that employ the method of multiple hypotheses.

Finally, it is important to note that the method of multiple hypotheses does not prevent scientists from reaching
conclusions. They can even be enthusiastic about these conclusions.
Although advocacy is the strategy that is used and rewarded, the limited empirical evidence suggests that this is
unfortunate. The advocacy method should be abandoned, and multiple hypotheses should be used!
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